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MO S (Metal Oxide Semiconductor)Mh 7 > ^^gjit 
^ ;^ i- ^ iji # g T ^ o r . 

fixy^^yky^'iiLm.mmM(7^{M^j: < ti,—Ui~i^L. ^<7ymT(D'y m<0'^a^)i^m 
MOS (Metal Oxide Semiconductor) MV y > Z^'^ ^m^. 

mm.t^ixx^^^z.t^mwt'T^Mosm^mwmm.o 

S S4^*#^go 

IfrlSMO SM h 7>vX^«it^;t-r'5>^S#^^m^±^ il'^^r< t^nMMOS Y ^ > 'J 

fiiem?i?.^^'*9 ^ y Y\z^m^^x\^^tii\^w^mw^'^'Pti: < <!: ^-gp^^ huIEhMm 

5 1 

HulfiMO SS h ^ ^'^»it^^i->2.4^2»^^a{i. nMMOS V ^ y V 7.9 X,XI 

pMMOS Yyy'JT.^^^^^ 

mznU^^7^y Y\iZ^m^KX\^tj:\,^^%iMW^<r>'>i-ji< HfflBnMM 
O S h ^ > v;^ ^(75 Kl^-f isi CK. BuIEpSMO S b ^ > vX^O Kl^-f >1 

t ^ t -r ^ w 1 i i± 2 me«co M O S go 
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[^m<D^m MOS (Metal Oxide Semiconductor) 
[0 0 0 1 1 

^l&^li. M0Sm^mi^^W:lzm't^i^<7yX\ CMOS (Complemen 

tary MO S ) h 9 > v>?. ^ {Z^-f <5,o 

[0 0 0 2] 

CM0SMm#S&mh'7:^v;^^'^p<^';-l:;HCfJfflLfc^§i: LT. SRAM 
(Static Random Access memory) -/j^^hfiX^^ho CMO 

[0 0 0 3] 

7.9 (DT.^-^) y 9'ii^'-^ts\z\^fzifi-DXni]\i't^o #13. -r y n V-/ - K5i?9 0 n m 
[#^^K1 1 #^¥6 - 3 1 0 6 8 3-^ 

[0 0 0 4] 

iiet^^i^H, CM0SMmi^5s(>*h7>v>^^=^^^';-t;l/tcflJfflL/::S RAMtc 
[0 0 0 5] 

L75-L^>&>*'b> m^<Dii.m^^it^^fzn . 'f-y:ri7)mm%:m±^'tfzy)-r^:it^j:< 

. S E R '^i&m.X^^X^ i,zir:h(r>iimibxmmx^'ofzo 
[0 0 0 6] 

[ M ^ ISi^-r ^ 7t a6 o^Sl 
[0 0 0 7] 

^mMm(D—mmz X tm. MOS(Metal Oxide Semiconduc 

tor) mh^yiy'7.9m^i^ir^^mi^mmx^^x. mmMosmh7y'y'7.9m 

i:=^#i^i:1-<g.M0S M#»#^g^^~fl« $ ^ o 
[0 0 0 8] 

^ *M^B^<7)— MO S (Me t a 1 Oxide Semicon 

d u c t o r) m.y^yvT.^m'^^^'^h^'Mw^m.x^^x. mmAosmY^y v 

[0 0 0 9] 
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[0 0 10] 

[0 0 1 1 1 
[0 0 1 2 1 

AM-t;p) (Dm^mf&i:7^irii(D-Ch^o c^T'ti, Ai^Wh:^:'^ < i--^ ^ t J; o T 
fz. -r^yaiy-y-V-fy^gOn miflr'ftO. -t l. 26;«mX0. 92;MmO 

[00131 

p-well) 1 2 isXZfnM'y J^)^WM (n-w e I I) I 3 -^m^ LXt^n h tiX 
h o ±ie p M ^I'fllt 1 2 1*1 H n SM 0Sbv>v^^21a, 21b /i^^ff^^ $ n 
Tv^^o ±ISnMMOS h 7 > v^!.^ 2 1 a, 2 1 b{i. ttc, mPfmD^tWim-h- 
htah KU-f >fllt2 2 a, 2 2 h H ^XfV - :^m^2 3 ^^LTffM$^^-Cv^>^,o ±fB 
V-;^^lt2 Sfi. ±f5nMM0S h v^vX^' 2 1 a, 2 1 b Hi o T^^^tUTV^^ 

o 

[0014] 

—13. ilEnM-^ j^^HIit 1 3 p SMO S h 9 > 3 1 a , 3 1 b 7&^'f^^ 

^^XTv^^o JiiepaMO S h 3 1 a, 3 1b{i> t ^ IC, pM^^ttJlSM^ 

ii-h-f^h YV^ ym.W,?> 2 a, 3 2 b^teitfV-xM^S 3 LTfM^^xTv^^o -h 
f5V-XfIlt3 3(±, ±lBpMMOS h^^vT.^ 3 1a, 3 1 b i o T*>t $ tiT 
-So -etr, ±genMMOS Y=7y^J7.9 2 1 a j3 J: (/±iepaMO S h 3 1 

a hm® (S R AM-t;K7)^ 1 h) 4 1 a;&^ J 7^^. ±fenSMOS 

yvyV:^9 2 1 bis J;?7±fepMM0 S h^^vX^J' 3 1 h \,z\ii^m<r> Y - YmM. (S 
R AM-t;K7)^2 y- h) 4 1 b75^\ -en-e'^^tt^n-rv^-So 

[0 0 151 

Uii. *^OS R AM-t;Ki{i. /- K (node) A^±feK^^ ym.WLZ 2 a fco 
Pal, / - K B h iLlZ K 1/ ^ 3 2 b t coPa^. ±|B K ^ >filt^2 2 a ^ ±15 K I- ^ 

^It 3 2 a t <7)rBl. is J: C/. ±|e K 1/ ^flM 2 2 b t JifB K V ^ 3 2 b ^: or^^ ^ 

lenSMO S b 7 ^vy?.^ 2 1 a, 2 1 b ^ J: tf±iE p MMO S h 7 ^J' 3 1 a , 3 

[0 0 161 

ttz. ±uy-xmm2 summ (vdd) i;. ±$zv-^mm3 sn^'y-^y y (v 
s s) ti. -en-rn^M^nrv^^o ^hiz. ±iepMMos h^yi^':^^ 3 i a, 31 

h<D^Vly4 >mm3 2 a, 3 2h±iZii.mmm (IH^LTv^^S^v^) ^^LT, *S<7> 
r- (S R AM-fe;K7)||3 h) 4 1 cf)mifhtiX\^^^o -et-C. JiienMM 

O S h 7 > ^ 2 1 a , 2 1 b J3 J; ff±fS p MMO S h 7 > v A ^ 3 1 a , 3 1b Off^ 

[0 0 171 

^'btc, ^mm'!^BJZii\.^Xli^ fztx.l£. ±IE K P ^ >Mi^2 2 a , 2 2 b, 32 a 
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J^) 1 2 ac07f^^!t^it)^. j3ct(^\ ±fEK^'f >fIJt2 2 b <7)ji:T<7) ^ (i^itJ^ 
r>ai;ufli^) 1 2 b <7)^^t)itJS>5^ ^^x-etL, ilEpM'^ j^;uflit 1 2c7)itSJ: 0 ^>i« 

'j;^;!.^^^ mm^'^ :^)^^¥M) 1 3 a cO/^MtJ^tS^ is J: JilE K H' ^-fllt 3 2 b 
<7)il/^ < <t -e(7)Ii:T<7)'^a.;i/fIJt (i^^J^-^^^uflJt) 1 3 b <7)/P^ 

^^sftJ^>^>^ -etL^n, ±iEnM'> 30i^SJ: 0 ^i^< ^nxv^^o 

[0 0 18] 

±ISAitJ^ i ^i-flJt 12a, 12b Of^^ti. Tt: i: x. {±\ ±IE p S ■> 1 2 ^ 

^fi^o ±ieiS?S)^'> 1 3 a, 1 3 b fztx.if. JifEnM-^ 

[0 0 191 

132 (±. ±ieL/^ti^OS R AM-t;Hzjott'?>^^%7°n 7 r ^ ii^^^i" OtJ-^^o 
IWIH (a) {±±gev-XfIJt2 3, 3 3 07F|ie4^yn7T^;i-^, (b) {i± 

ymW.2 2 2i, 2 2 b, 3 2 a, 3 2 b O^i^l^T'n -7 r ^ -ett-TtL^ L 

Tv^^o tfz. W\m id.) , (b) tiiSV^T. 5 1 (ijme (2 3, 3 3 ) 0^0-77^ 
(9.52 (±J;£t5:® (22a, 22b, 32a, 32b)<07"n7r'f ^ . 5 

3 (i 7 i ;u (12, 13) (7) 7°n 7 T tr* <0 . 54^±'>i>'^ (12a, 12b, 13 
a, 1 3 b) 07°n7T-r;i^-e^^o 
[0 0 2 01 

^^Jfeff^^c^*^^. /c^:x.tf|5llll (b) IC^-TJ: ^ t;. (2 2 a, 2 2 b, 3 2 

a, 32b) 52i:'>i;u(12a, 12b, 13a, 13b) 54 ^ O^f -g-l^ffi jstt 

5 X 1 0'^~ 1 0' Vc m ^fl^^'^* ct d t-flJ^§*X'2) (^^^(3. 
i£ti[^ (23, 33) Slt-^^c;!. (12, 13) 53 O^^^ffitcistt i>/Fi^!^jtJg 
lil^} 1 0* Vc m 3-e*)^) o C^-t-^^iit^J: ?i^#i7i^~*t)2f&H±#i-^o 

[0 0 2 1 1 

Tli, V7 h J^7-^*e- L^v^M^. oii9. v 7 h j^7 - tcit LTMgg^glSiiO:^^ 
[0 0 2 21 

^^t^\ [13, [14^#BBLT. S R AM-t;i/(7)^:--cog|5fitC^^^75«HS|;)-$ti;^^t#'^ll 
Si y 7 h j:.7-^*i^ t^v^7i)HCov^-C|^^i->i.o ^is. 113 (a) (±^ffi^^B3|tL 

^.igpfi (y-K) 113 (b) tin 3 (a) (D V v y V 7. *^ mWL\ A Kn^^ir ^m^<r> 

mm^m^. ^tirtiTfkLx^^^o ttz. m4 (a) ^m^^mm^nfzm<D. y- 

KA (VoutL) iziilf ^mJ±<Dmm^it^ . [14 (b) (i. ^E&ll75^\BB|t ^ n/>:l^c7). y 
-KB (VoutR) izisn^mi±<7)m^mti:. ^M'fi. ^ffill<7)BB#tgrij£ (y-K (1 
) ~/-K (6) ) lc^L;t^>0-C^)*o itz^ mA (a) , (b) ti. 7 'J 7 7*7 
n •y■/[iII^O^g[)^^^#.;^^VoutL=/^^ b-^^i- (High Leve 1) ^ VoutR=0'>u 
^;«^(Row L e V e \) (r>t^(D^3kX'hho 
[0 0 2 31 

[14 (a) . (b) J: •)^<b35^^ J: ^ C<7)«fi6;<7) S R AM-t;Hw jsi/^T ti, ^^i:x. 
{fdS (a) ti^i-iot;. y-K (1) iSctCfy-K (6) ti^^^^Ti^'flB^f ^ n^c^i-^ 
tC:gt-b;i/W^.76«S:feL^v^^ t7!>?:b75-o;^^o i/c. ^OSRAM-fc;K±. HlKIS^Tb* 
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;£^*t#vt ^roTv^-2>o ioT, 7'J •y^7ny7'laIg&<7)t;!Jfl8^^^,^?VoutL=Low L 
e V e U VoutR=H i g h L e v e 1 O t # C (±. /::tx.lfia3 (a) tz^-TJ: n 
. y-K (3) joit/y-K (4) ii^ffi^7&\BSJt$^L7t:±#^H*<)-fe;K7)4^,ig.7!>?RfeL 

[0 0 2 4 1 

^ 1 co^Jfef^t^J^j3V^T(±. ±i$L^^J:dtC. y-K (1) , (3) , (4) 
, (6) ti^tlL'i-^ Kl^-r >^IJt2 2 a , 2 2 b, 3 2 a, Z 2 h <D ^ ^ix^lX(Dm.y <r> 
ii'^^< <h g|5<7)'>i;uflitl 2 a, 12 b, 13 a, 1 3 b ^i^jtS^tf ^ i: tiJ: o 
V7 h Ji7-iiit14<7)a[#^lllo;^>:o 
[0 0 2 5] 

±.%zLfzmi(r>mmw^m(nm^. yyYJ-y-(D^^^mm (ser) ^ft^ia-^Lfcv^ 
, y-K (1) , (3) , (4) , (6) yy h^9-^m:i-rmm<^M^'mi<zmii. 

#tti-'5>o ^LT. JilIiScoii5v>)PJC. mmm^y ^)^mMl 2 a, 12 b, 13 

[0 0 2 6] 

li. y-K (1) ioiO^V-K (3) i:y-K (4) isiCKy-K (6) {±iS{?|5l CT' 
. y-K (4) j;»9{±y-K (1) o:^7j^v 7 L^v>^ 1 75^^^35-0 Tto - 

COJ: T ^tt^tcfi. fci:x.{f|ll5lC:^-rJ;9lC, y-F (1) ^: y - K (3) tKtm^-t 
h YU^ yWMZ 2 a, 3 2 h(D^ ^fl^lX(Dm.'r(0'p^j: < tii—mz, nM-^j^^I^flM 
1 3 J: ^iSiSJt^^?t)^'t' J^^l^flit 1 3 a, 13b ^ff^^f ^^KX. Alt^LTz 
Kl/'1'>TO2 2a, 2 2 b, 3 2 a, 3 2 b O^^^ < i: — fPiC^tlDi"^, -eojgTi; 
, -?-ti-rtL;^jiJg'i7z.L;i'^jt 1 2 a, 12 b. 13 a, \ 3 h ^mm,-^ ^ ^ n K\^tzm^ 

[0 0 2 7 1 

[0 0 2 81 

[^2<7>^ife®^] 

!16-I19{i. Z<D^m<^^2<DmMW'^JzLfz-/}^^fz. S R AM<7) y ^ V -b ;b (iiJ.T 

. SRAM-t;b) <7ym^mffZ'tm-ri>(DX^ho zzxii^ h «; T'^V'!; oT 

is. 116 t±-g|5^iiiiL'C^-r¥ffill-e^ , HI? {±II16 0VII -VII ^tcfdd ©rMmt? 
liI8i±ia6miii-viii^u?&-7»fMlilT-*i9, lil9(±lll6<OIX-IX«|t:?&d»fffi 

[0 0 2 91 

^mmmm<Dm^. tzt^im6-m9iz7jk-rxoi<z. yyhJ^y-mik:^m^^mtL ( 
^iteo) pM'^ :^)i'mMi 2 isxz/nm'^ :^)\^mmi 3(DUTi>z. nrnmi^ih^m 

i^i2<7)-^$ i-t)vmM^^hm:m^tx<Dmm) f±. -en-rtL. -tie^ite 01^75^^^^ o. 

[0 0 3 01 
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nMai6di<^^ 6 1 i: KL^^ >fl*^3 2 a t <7)p^(;)|^|t^^#14^±ie p M ^ 

O'£«^(i4^v^o -egoism. SER^5e!j2$iJ; <fg:M-t'&^t7!»^'-e#-l)o 
[0 0 3 1 1 

t3(±. nMlli6ii<^^6 1 Of^MBff^-M'b-ii-ff J: v^o 'tis. B^M<7)'(ty.T<7) S E R 

ff^S (T)*^'^ (J t ^ .h^l^ C T' * o 
[0 0 3 21 

S RAM-t -'I' C7) it ^ l<7)^Mff^lK-C-^iE-<7l: i 9 t;. pS't? 1 2±(7) K^ 

'^>TI^t22a, 2 2b(±. nM-^i^U^Jt 1 3±(0 Kl/^ >flit3 2 a. 3 2 b tcjf^ 

1 0 -EI 1 3 tc^i-ct d (C, JilSKl^-f >^i^3 2 a, 3 2b ICitlSi--?) nM-^ j^^l-^it 

.mil fin 1 0 <7)XI-xmtC?&d SlfMIlT^) 19 . (H 1 2 (in 1 0 <7)XII -XII 
BfMm-e^ 19 > (H 1 3 (±111 1 0 <7)XIII-XIII^t;r&d ®f®ilT-^<2)o 
[0 0 3 3 1 

±IBL/>:J: ^ II. v 7 h - t BfeggT^*^ :M^Si5ji<0itT^. h 'J y;^ 

'^ ji;^itjii:-t^ J: ^ LTv^;|>o :i<r>tzisb. t^^^os R AM-t;i/i:Jt^. ^ffi^Bsj^jz 

[0 0 3 4 1 

±i£Lfv:llli5J:t/^2<7)|ISfeff^^J±m<^'g-^?-^-l,Ct ^>-e§i>o -^^Tjjfei^, tz 
t ^i>tm 6 - ^ZTf^Lfz ^ n ±fEMJt 6 0 UMLTfi, ^ Kl^^ ^fIJ^2 2a, 2 

2 b, 3 2 a, 3 2 b t(7)^g'g-#®tcj3tt'?.^lt!l^»iS75^~5 X 1 0^ Vc m ?1$75^' 

3, 3 3 t<7>«^#Ml3j3tt-2.^i^t/?)tffi7)n 0^ Vc m -^^tJ^^^O. 8;Mm(^':7 

7)^^-et^o ^/'^i. S E RofiMi 19 ^(l!l^14t^^M^i-^t§-^tc{±. V7hJi^-^iec 
-riii£$i<7)^v^^fi (i(7)0iJoJ#'^. ill O-dl 3<7)fHt6 0 a) IcittTcO^. 

[0 0 3 51 

±m LfzmiisJiifm2 <7:>nmifm is v> r ti, n^m-t (Ditm^^ ^ ^ ;^l#it ^ m^--^ 

[0 0 3 61 

fzt^imi4 (a) , (b) l-^-Tcfc^ti. ^T-7 1^^^i-^. pM 
->»; rr>^«7 2±OpS'i'^;v^it7 3 <7)^ffit|5tlffM ^ n^t: n * t£t5[®^i^7 4^. 
1 ^fifiei"^. pSvU =?>*1S8 2±OnS'^7 ju^W^ltS 3 <7)^MS|5l-?f^^ $ *t 

7t:p^ iuWLmmits 4 iz^ ^tirti^'^m^^^xmLfzm^^iz^^i-^mhtm.misEv ^it 

#i-^o -O^-^, ±tm^7 1, 8 1{±, ^^OlUKHJolt-i), nSMOS h^^y^ 

^ idXT/pmuos h9>i^:^^(r>w:WLm&w<om^iz^Hrtimx^tix\^^^o -tit? 
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mmm\^tfj:^j:ni>zrk^^^^o 'tis, mj-^m^i^"^^ :r.)\,mjiii. v^^-u-va 

[0 0 3 71 
[0 0 3 8] 

mmi&MlsEO mfn<7)fzlib<DMm^^}^t LT{±, /^tx-t^, "Integra 
ted Systems Engineering AG, Zurich, TCAD D 
ESSIS 8. 0 Manual" izBm^tiX\^^^:H'i^^J: t-^^m^fhix^ho 
(0 0 3 91 

AW^, A#em^ t'^<7)A^+^f^iict oT^-fti-'S- fcT^^^^p^/^oTv^^o L7t:75^^oT. m 
[0 0 4 01 

oi^iiLT, m^^u^t^^tiiX^^o fztx.i£. ztit-x:(Dmt<D^^. mm ( 

Vdd) tiiVy'^yy^ (Vss) ^j^fM^tirv^^v^. v^t>i9>'2>mf£<7)@5e$^iTv^ 

'fcv^nMMO S b ^ jo itf pMMO S h (Klx-T;/) tcjsv^ 

[0 0 4 1 1 

mmx z/m 2 <D%mMW: ti^^ t- ^ y n v - y - ktj^ 9 0 n mmx<7). -t ^ X7&^~ 

1. 2 6;MmX0. 9 2 mCOS R AM^^RJiCUt^Lfsio x^' y n v-y- K7559 

0 nmi«:'f^J^iLPt<7)CM0 S LSI, t l9 *?tt S R AMtC*5 v^T^^T-3b>l.o 
[0 0 4 2 1 

j^^-h^^ < <^:^-<Dmfizwmmm^nx i> . ^m^m-tkLx ^ t-r^mm<7)mx^-<fzm 
^>io) ^mhti^m^^izii^ ^(Dm^^mmm^titzmj^^^^mtLxmtti^ti'^^ 

o 

[IDffioft^^^m^l 
[0 0 4 31 

[mil ^^m<omi(r>mmjfmAzLfzi}^'Dfz. sRAM-t)i^(Dm^m^i:m-r^m 

Ho 

[I2I2I mi liZ7jKLfzSRAM-t)\^<D7S^m!^zf\^yr4)l^i:7fi-tmo 

ailE# 2003-3109135 
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[HIS] S R AM-t;K^y -7 hJ^^-^^z L^^^W^mz^^^xm.m-r:hfztt>iZ7^-t 
Elo 

[114 1 S R AM-t;K7)y -7 hJ^^-^l&z. L^v^^f£ico(/^-ciJi0^1-^/ci6tc^i- 

HIo 
Ho 

[117] me tr^L/cS R AM-t;l/0. VII -VII ttffMHo 

[121 8] [16 ti^L/cS R AM-t;K7). Vlll-VIimnfd^ SlfMEIo 

[11191 1216 f-^L/^S R AM-t;K7). IX-IX^lc?&9 Bif MHo 

[HI oj :^^m(Dm2(DmmMWAzLtz^^'^fzSRAM-t)v<D. m<Dm^m^7^-t 

¥MIlo 

[lai 1] HI 0 H^L/^S R AM-t;K7). Xl-Xl^tc?&d HfMHo 
[HI 21 HI OiZ7f^LfzSRAM-h)V(D. XII -XII ^tcf&^SlfMHo 
[H 1 3 1 H 1 0 tC^L/c S R AM-t;K7), XIII-XIII^t;?&-9 BffffiHo 

[HI 41 yy h ji7-tc*tLTMfi4^gpj£^. mm<oi^mmi^zx V)^m\-r^tzi6 

[^^-^OlJiB^l 
[0 0 4 4 1 

1 i"-pm^mi^mm. ip-mm . i 2-pM'> ^^^u^iit (p-wein, i2a 

, 1 2 b-i^8g®>>a^;U^it. 1 3-nS>^7 j^^U^it (n-well). 13a. 13b 
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